# 




a 
a 

N 

a 
a 

il 



10 



15 



WHAT IS CLAIMED IS: 

A method of controlling a frame rate; the method comprising: 

writing source data to a buffered updating a write pointer; 
reading the source data from the buffer and updating a read pointer; 
comparing the write poinjfer and the read pointer; and 
adjusting a frequency 91 the reading responsive to the comparing. 
The method of claim 1 further comprising: 

receiving an analogf image source signal from an image source; and 
generating the source data by converting the image source signal to 
digital form. 

3. The method of claW 1 wherein the writing comprises writing the source data 
to the buffer at an image Source frequency. 

4. The method of claim 3 wherein the reading comprises reading the source data 
from the buffer at a display frequency. 

5. The method/of claim 4 wherein the adjusting comprises configuring a read 
control compon^t to read the source data from the buffer at the image source 
frequency. 

6. The fhethod of claim 1 wherein the comparing comprises detecting a buffer 
overflow condition. 
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7. IPhe method of cla 
for the reading to correct 1 



J§ wherein the adjusting comprises selecting a frequency 
suffer overflow condition. 
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8. The method of claim 1 wherein the comparin^comprises detecting a buffer 
underflow condition. 

9. The method of claim S^v^ei^ifithe adjusting comprises selecting a frequency 
for the reading to correct the buffer underflow condition. 



10. The method of claim 1 further comprising modifying the source data in 
accordance with capabilities of a display device. 

11. The method of claim 10 whereii/the modifying comprises applying a scaling 
algorithm. 
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12. A frame rate o 




em comprising: 
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a buffer; 

a write control component configured to write data frames to the 
buffer at an imag^ourcesignaf frequency; and 
a read control component selectively operative to read the data frames 
from the buffer at a selected one of a plurality of display frequencies. 



13. The system of claim 12 further comprising: 

a scaler operative to modfty the data frames in accordance with 
■ capabilities of a display device. 
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14. The system of claim 12 wherein the selected one of the plurality of display 
frequencies is equal to the source signal frequency. 

15. The system of claim 12 further comprising: 
a detector operative to receive information related to a write pointer 
from the write control component and to receive information related 
to a read pointer from the read control component; wherein the 
detector is further operative to detect a buffer overflow condition or a 

buffer underflow condition based upon a comparison of the 
information related to a write pointer and the information related to a 
read pointer. 

16. The system of claim 15 whferein the detector is further operative to output a 
20 first signal responsive to the buffer Qverflo^v condition and to output a second signal 

responsive to the buffer underflowco 

17. The system of claim 16 ^hereSin tBSrsetecfed one of the plurality of display 
frequencies is selected in accordance with the first signal or the second signal. 

18. The system of claim 12 further comprising a frequency controller configuring 
the read control component to operate at\he selected one of the plurality of display 
frequencies. 

19. The system of claim 18 wherein th^frequency controller comprises a phase 
locked loop. 

20. The system of claim 18 wherein the frequency controller is responsive to 
30 both a buffer overflow condition and a buffer underflow condition. 
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21. A method of controlling a frame rate of a display signal for a destination 
^ v\ ^j/video display device; the method comprising: 

receiving amimage source signal comprising source data; 
writing the source data to a buffer at a source frequency and updating 
5 a write pointeA 

reading the source data from the buffer at a display frequency and 
updating a read pointer; 

comparing info/motion related to the wrije^ointer and information 
related to the; 

10 responsive tovjh^on^paring, detecting a buffer overflow condition or 

a buffer underflow condition; 

modifying the source data in accordance with capabilities of the 
destination video display Vievice; and 

responsive to the detecting, adjusting the display frequency in 
1 5 accordance with the buffer overflow condition or the buffer underflow 

condition. 

22. The method of claim 21 wherein the inmge source signal is analog, and 
further comprising generating the source data bj^converting the image source signal 
to digital form. 

20 23. The method of claim 21 wherein the^adjusting comprises configuring a read 
control component to read the source date from the buffer at a selected one of a 
plurality of display frequencies supported by the destination video display device. 



- 24. The method of claim 23 wherein the adjusting comprises identifying one of 
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the plurality of display^frequencies to correct the buffer overflow condition or the 
buffer underflow conditior 



25. The method of claim 21 wherein the modifying comprises applying a scaling 
algorithm. 

26. The method of claim 25 wherein the Adjusting is a function of the detecting 
and the modifying. 
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27. The method of claim 21 wherein the adjusting compiles utilizing a phase 
locked loop. 

28. The method of claim 21 wherein the destinationydisplay device is a liquid 
crystal display. 

29. The method of claim 24 wherein the adjusting comprises increasing the 
display frequency responsive to a buffer overflow condition and decreasing the 
display frequency responsive to a buffer underflo^ condition. 

30. The method of claim 26 wherein the' adjusting comprises increasing the 
display frequency when the modifying composes adding data to the source data and 
decreasing the display frequency when th^/modifying comprises deleting data from 
the source data. 
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31. A frame rate control system providing display signals to a video display 
device; the system comprising: 

a source signal interface receiving an image source signal; 

a buffer; 

a write control cofaiVn^Hkoperative to^rgcertfe the image source 
signal and to write VdafaXframes from the image source signal to the 
buffer at an image source Mgnal frequency; and 
a read control component selectively operative to read the data frames 
from the buffer at a selected o\e of a plurality of display frequencies. 
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32. The system of claim 3 1 further comprising: 

a scaler operative to modify the data frames in accordance with 
' capabilities of the video display device. 

33. The system of claim yl whereinr the selected one of a plurality of display 
frequencies is equal to the source signal frequency. 

34. The system of claim 31 ttjFfnefe comprising^frequency controller configuring 
the read control component tc 
frequencies. 

35. The system of claim 34 whei^in the frequency controller comprises a phase 
locked loop. 





e selected one of a plurality of read 
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36. The system of claiVn 34 further comprising: 
a detector operative to receive information related to a write pointer 
from the write control component and to receive information related 
to a read poWer from the read control component; wherein the 
detector is further operative^) detect a buffer overflow condition or a 
buffer underflpV^-ctfndition U p 0n a comparison of the 

information relate!^ to a write pointer and the information related to a 
read pointer. 

37. The system of claim 36 Wherein the frequency controller is responsive to 
10 signals received from the detector representative of the buffer overflow condition or 

the buffer underflow condition. 

38. A computer readable medium encoded with d£ta and computer executable 
instructions for controlling a frame rate of signals for a display device, the data and 
instructions causing an apparatus executing the instructions to: 

15 write video frame source date/o a buffer at a source frequency and 

update a write pointer; 

read the source data from jlie buffer at a display frequency and update 
a read pointer; 

compare the write pointer to the read pointer; and 
20 responsive to a comparison of the write pointer and the read pointer, 
adjust the display frequency. ^^^^^ 
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39. The computer readable Medium of claim 38/further encoded with data and 
computer executable instructions and further causing an apparatus executing the 
instructions to: 

receive an analog image soufce signal from a source; 
convert the analog image^source signal to a digital source signal; and 
generate the video frame source data from the digital source signal. 

40. The computer readable medium of claim 38 further encoded with data and 
computer executable instructkms and further causing an apparatus executing the 
instructions to: 
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configure a read control component to operate at a selected one of a 
plurality ofjdisplay frequencies supported by the display device. 

41. The computer readable medium of claim 38 further encoded with data and 
computer executable instructions and further causing an apparatus executing the 
instructions to: 

apply a scaling algorithm operative to modify the source data in 
accordance with capabilities of the display device. 

42. The computer readable medium of claim 38 further encoded with data and 
computer executable instructions and further causing an apparatus executing the 
instructions to: 

pla^ frequencv^rgsponsive to a buffer overflow 



isplay frequency responsive to a buffer underflow 
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increase the 
condition; and/ 
decrease the 
condition. 

43. The computer readable mfedium of claim 41 further encoded with data and 
computer executable instructions \and further causing an apparatus executing the 
instructions to: 

increase the display frequency when the scaling algorithm adds data 
to the source data; and 

decrease the display ^frequency when the scaling algorithm deletes 
data from the source data. 
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